We denote by xy = Rx(y) the multiplication in 3> by Ux = 2Rx -R 2 the quadratic representation, and let U = U . -U -U =2(R R + R R -R ).
x,y x + y x y x y y x xy Throughout, K will be an algebraic closure of k and ks the separable closure of k in K. We imbed 3 into 3/< = 3 ®& K via x h» x ® 1. Our reference for algebraic groups is [l] . The Lie algebra (resp. connected component of the identity) of an algebraic group G is denoted L (G) or g (resp. G ). Recall that E(G)= L(G ) and G is defined over 4 provided G is (see [l, pp. 86, 118]).
The 27277er structure group of 3 is tne subgroup G of GL(3K) generated by all U , x 6 3k invertible.
Then 0 is an automorphism of period 2 of G which is defined over k, and we have
for all invertible x £^K. Let G g be the fixed point set of 6 in G, let E (6) be the automorphism of 3 induced by 0, and let 9 = 3+ © 3_ be the decom- The inner automorphism group of 3 is defined by H = \g £ G: g(l) = l!.
Clearly, H is ¿-closed, and by (1) it is contained in G g. H is defined over k.
Proof. Let X = \x £ 3^: U = Id|. Then X is an algebraic variety, Gg acts on X by (2), and H is the isotropy group of 1 in G g. We show that X is finite by proving that the tangent space T (X) is zero, for every x £ X.
Indeed, y £ T (X) if and only if U =0, and this implies 0 = U (x) = 2x2y = 2y since x2 = U Jil) = Proof. Let E and E be Cartan subalgebras of 3-By Lemma 3, 04 (h°-E) n (h° ■ E') n 3 = h° • (E n (f/° • SO n 3 ).
Thus there exists a regular element x 6 S and h £ H such that h (x) £ E .
it follows that *(S') = M3X) = 3Mx) = E.
Theorem 3. Ler k be arbitrary. Then _j contains a Cartan subalgebra.
Proof. If k is infinite then 3 contains regular elements and therefore Cartan subalgebras. Let k be finite and let q be the number of elements of k. Then the Galois group of K = k over k is generated (topologically) by the Frobenius map F: À h-> Xq. If X is an algebraic variety defined over k we denote by x h-> xl9) the action of F on X. Since W is defined over k (Lemma 2) the map g (-, g~ 'g(<?) from f/° into itself is surjective [l, p. 369] .
The action of F on 3i< obviously staisfies (x+y)(«)=x(«)+y(<?), (Xx)(q)= A«x(«\ and (xy)(<?) = x(*V(9).
Hence if E is a Cartan subalgebra of 3k so is E1-*'. By Theorem 2 there
